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LOAD ASSEMBLY 



This invention relates to load assemblies such as may be, although non- 
exclusively, used to support load cells used to measure loads in tension or 
5 compression and for methods of measuring forces using a load cell. 

Load cells are commonly of the form of a beam on which a load can be 
applied which is shaped such that a region of the beam deforms in a 
known manner. Strain gauges, which exhibit a known change in 
10 resistance for a given deformation, can be applied to the region. 
Therefore, measurement of the resistance of the strain gauges gives an 
indication of the load on the load cell. 

One commonly used load cell, the "S-beam" load cell, is of the form of 
15 an S-shaped beam, with a thinned out section or sections at or near the 
centre of the S. The strain gauges are mounted on these thinned out 
sections. Such a load cell is generally supported by the top of the S and a 
load applied at the bottom. 

20 Another commonly known load cell, the "shear beam" load cell, is of the 
form of a beam, with a thinned out section or sections along its length. 
Strain gauges are mounted on these thinned out sections. Such a load cell 
is generally supported either by one end, with the load applied to the 
other end of the load cell, or by both ends, with the load applied to the 

25 centre of the load cell. 

It is known in the art to measure the force exerted by a load by 
suspending the load from a load cell, typically an S-beam load cell, 
suspended from an anchor point and measuring the known changes in 
30 resistance of strain gauges. 



Similarly, it is known to measure the force exerted by a load by applying 
the load to a load cell, such as a shear beam load cell supported by one or 
both ends, and measuring the resulting changes in the resistance of the 
strain gauges. 

However, these embodiments have the disadvantage that, should it prove 
necessary to remove the load cell, for example in case of a fault in the 
load cell, then, as the load cell provides the support for the load, the load 
must be removed from the load cell and otherwise supported. 
Furthermore, if the load cell snaps or otherwise breaks the load may fall 
uncontrollably so in most situations a safety strap or support must be 
provided in parallel with the load cell. Unfortunately, such straps or 
supports have a tendency to exert a force or support the load to some 
extent, which reduces the accuracy of such measurements. 

According to a first aspect of the invention, there is provided an assembly 
for use in suspending loads from a load cell, comprising: 

an upper part adapted to be secured to an anchor point and from 
which a load cell may be suspended; and 

a lower part adapted to be suspended from the load cell and from 
which a load may be suspended. 

in which, in use, the assembly may be used in at least two positions, 
including: 

an inoperative position in which the load cell is not fitted, where 
the lower part and hence the load is supported on the upper part; 



and 



an operative position in which the lower part and the load are 
supported only through the load cell and the lower part does not 
rest on the upper part. 

Advantageously, this provides a load assembly that can support a load in 
the inoperative position but allows the load cell to take the load in the 
second, operative, position. Accordingly, the load cell may be removed 
in the inoperative position and replaced or otherwise maintained as 
necessary. The load cell with which the assembly is adapted to be used 
with may be an S-beam load cell. 

The assembly may conveniently include means adapted to switch the 
assembly between inoperative and operative positions. This may be 
lifting means, which is adapted to lift the lower part off the upper part. 
Preferably, the lifting means is adapted to lift the lower part by lifting the 
load cell. 

The lifting means may comprise an upper engagement member, by means 
of which the upper part is adapted to engage the load cell, and a lower 
engagement member by means of which the lower part is adapted to 
engage the load cell. The lower engagement member may fix the lower 
part vertically relative to the load cell, whilst the upper engagement 
member may allow controlled movement of the load cell relative to the 
upper part. Such movement may have a vertical component, and may 
indeed be entirely vertical. Accordingly, at least a portion of the upper 
engagement member may move vertically relative to the upper part. 

In a preferred embodiment, the upper engagement member may be 
adapted to rotate about an axis. It may have a portion offset from this 
axis. The upper engagement member may be adapted to engage the load 



cell at this offset portion. Specifically, the upper engagement member 
may comprise a cranked shaft. 

The upper part may be provided with a series of holes through which the 
upper engagement member may removably pass. The upper engagement 
member may be removable and re-insertable from the upper part by 
sliding along the length of the shaft through the holes. The holes that the 
offset portion pass in order to remove the upper engagement member may 
be elongate in order to allow easy removal and re-insertion of the upper 
engagement member. 

At least one of the holes may be in at least one, but preferably two, forks 
depending from the upper part into the interior thereof. These forks may 
provide part of the connection between the load cell and the upper part. 

The assembly may be adapted to engage the load cell using the offset 
portion of the upper engagement member. Accordingly, rotation of the 
upper engagement member may cause the load cell to lift and hence the 
lower part no longer rests on the upper part. This provides means for 
switching between the inoperative and operative positions. 

The upper engagement member may further comprise a handle, by means 
of which rotation of the shaft is facilitated. The handle may be connected 
perpendicularly to the first shaft, possibly at an end thereof. A handle, 
especially if it extends away from the axis of the shaft further than the 
offset portion, enables the load to be lifted into the operative position by 
a user. 

The handle may be securable to the upper part such that, in use, the upper 
engagement member cannot rotate. The handle may be, in the operative 
position, securable to the upper part. The secural of the handle to the 



upper part may be achieved by means of a screw passing through a hole 
in the handle and being received in a captive nut in the upper part. 

The lower part may be provided with at least one, but preferably two, 
forks depending therefrom, which may engage the lower engagement 
member. The lower engagement member may comprise a further shaft 
introduced through the, or each, of the forks of the lower part. 

The assembly may be positionable in a further, "transit", position in 
which the lower part is secured to the upper part. The further shaft may 
secure the upper part to the lower part. In the transit position, the further 
shaft may pass through at least one of the, or each, fork and through a 
secural hole in the upper part. Furthermore, in the transit position, the 
upper engagement member may be secured to the upper part. 
Accordingly, in the transit position the parts of the assembly are 
protected against movement relative to one another. 

The upper part may include a captive nut by means of which the upper 
part is secured to the anchor point. The lower part may include a captive 
nut by means of which it is adapted to be connected to the load. 

The upper part may be of the form of a frame surrounding an interior 
space, with an orifice providing communication between interior and 
exterior. The lower part may, in the inoperative position, rest on inner 
walls of the upper part in the region of the orifice. Preferably, the 
assembly is arranged so that the lower part cannot fall through the orifice. 
This means that should part of the assembly or the load cell fail, the load 
will still be supported. 



According to a second aspect of the invention, there is provided a 
combination of an assembly for use in suspending loads from a load cell 
and a load cell, comprising: 

a load cell; 

an upper part adapted to be secured to an anchor point and from 
which a load cell may be suspended; and 

a lower part adapted to be suspended from the load cell and from 
which a load may be suspended, 

in which the combination can be used in at least two positions, including: 

an inoperative position in which the lower part and hence the load 
is supported on the upper part 

and 

an operative position in which the lower part and the load are 
supported only through the load cell and the lower part does not 
rest on the upper part, 

and in which the combination further comprises an upper engagement 
member, by means of which the upper part is adapted to engage the load 
cell and allow controlled movement of the load cell between the operative 
and inoperative positions, and a lower engagement member by means of 
which the lower part is adapted to engage the load cell and fix the lower 
part vertically relative to the load cell. 



The load cell may be an S-beam load cell. Preferably, the load cell is 
adapted to pivot about its connection to the upper part, which may be the 
offset portion of the upper engagement member. The surface of the upper 
part upon which the lower part, in the inoperative position, rests may 
substantially define a section of the surface of a sphere with a centre at 
the point about which the load cell is adapted to pivot. 

The load cell may comprise one or more loading adaptors by means of 
which the load cell engages the engagement members. Each loading 
adaptor may be fixed to an end of the load cell and may define an 
aperture. The aperture may have bevelled sides such that the loading 
adaptor may pivot about all three axes relative to any member introduced 
into the aperture. 

The combination may further have any of the features described above in 
relation to the assembly of the first aspect of the invention. 

According to a third aspect of the invention, there is provided a method 
of measuring the force due to a load, comprising: 

a) suspending the load from an assembly; 

b) fitting the assembly with a load cell; and 

c) causing the assembly to transfer the load such that it is being 
supported by the load cell. 

The assembly may be the assembly of the first aspect of the invention. 

The step of causing the assembly to transfer the load to the load cell may 
comprise lifting a body associated with the load cell at least partially off a 
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rest. The body may lift completely off the rest. The rest may. when the 
body is resting thereon, support the load. 

Lifting may be achieved by means of rotation of a cranked shaft. The 
cranked shaft may, in use of the assembly, be secured against unwanted 
rotation. 

The method may further comprise the step of allowing the body to fall 
back onto the rest should part of the assembly fail. Furthermore, the 
method may include the step of lowering the body back onto the rest such 
that the load cell may be removed. 

We have appreciated that the invention is equally applicable to 
"compression" load cell assemblies. 

According to a fourth aspect of the invention, there is provided an 
assembly for use in supporting loads on a load cell, comprising: 

a lower part adapted to support a load cell; and 

an upper part adapted to be supported by the load cell and on 
which a load can be supported, 

in which, in use, the assembly may be used in at least two positions, 
including: 

an inoperative position in which the load cell is not fitted, where 
the upper part, and hence the load, is supported on the lower part; 
and 



an operative position in which the upper part and the load are 
supported only through the load cell and the upper part does not 
rest on the lower part, 

and in which the assembly includes lifting means comprising an upper 
engagement member, by means of which the upper part is adapted engage 
the load cell and which allows controlled movement of the upper part 
relative to the load cell. 

Movement of the upper part relative to the load cell allows the load to be 
supported, which allows removal of the load cell. The movement is 
preferably at least partially vertical, and the upper engagement member 
may be adapted to raise the upper part relative to the load cell from the 
operative position to a raised position. 

The assembly may include fixing means, which are adapted to fix the 
upper and lower parts together and hence support the upper part on the 
lower part. They may be adapted to be introduced in the raised position 
of the upper part, upon which the upper engagement member may lower 
the upper part onto the fixing means. The fixing means may be chocks, 
sized to fit within a gap between the upper and lower parts in the raised 
position. 

In a preferred embodiment, the upper engagement member is adapted to 
rotate about an axis. It may have at least one portion offset from this 
axis. The upper engagement member may be adapted to engage the load 
cell at this offset portion. The upper engagement member may engage the 
upper part such that rotation of the upper engagement member about the 
axis of rotation causes the upper part to move relative to the load cell. 
Specifically, the upper engagement member may comprise a cranked 
shaft, and the upper part may be provided with lugs by means of which 
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the upper part engages the upper engagement member at uncranked 
portions thereof. 

The upper engagement member may further comprise a handle, by means 
of which rotation of the shaft is facilitated, A handle makes lifting the 
load to be lifted into the operative position by a user much easier. The 
handle may be securable to the upper part such that, in use, the upper 
engagement member cannot rotate. The handle may be, in the operative 
position, securable to the upper part. The secural of the handle to the 
upper part may be achieved by means of a screw passing through a hole 
in the handle and being received in a captive nut in the upper part. 

According to a fifth aspect of the invention, there is provided a 
combination of an assembly for use in supporting loads on a load cell, 
comprising an assembly according to the fourth aspect of the invention 
and a load cell. 

The load cell may be a shear beam load cell. The load cell may engage 
the upper engagement member about a groove in the load cell. 

The combination may have any of the optional features of the fourth 
aspect of the invention. 

According to a sixth aspect of the invention, there is provided a method 
of removing a load cell from a load assembly according to the fourth 
aspect of the invention, comprising causing the upper engagement 
member to move the upper part, supporting the upper part and removing 
the load cell. 

According to a seventh aspect of the invention, there is provided an 
assembly for use in supporting a load with a load cell, comprising a 
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support for the load cell, a support for the load, and an engagement 
means adapted to move a first one of the supports relative to the load cell 
and which is adapted to provide the engagement between the first support 
and the load cell. 

The engagement means may be a cranked bar, rotation of which is 
adapted to cause the relative movement of the first support and the load 
cell. 

According to a eighth aspect of the invention, there is provided a 
combination of the assembly of the seventh aspect of the invention and a 
load cell. 

The invention will now be described by way of example, with reference 
to the accompanying drawings, in which: 

Figures la and lb show the outer body of an assembly according 
to a first embodiment of the invention, in front and side central 
cross section, respectively; 

Figure 2a shows one of the loading adaptors used in the invention 
in front plan view; 

Figure 2b shows the loading adaptor of figure 2a in cross section 
along line 2B; 

Figure 3 shows the load cell assembly of the assembly of figure 1; 

Figures 4a and 4b show front and side cross sections, 
respectively, through the inner body of the assembly of figure 1; 
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Figure 5 shows an assembly in the transit position; 

Figure 6 shows an assembly fitted with a load cell assembly in the 
non- working position; 

Figure 7 shows an assembly in the working position; 

Figure 8 shows a cross-section viewed from the front of an 
assembly according to a second embodiment of the invention, in an 
operative position; 

Figure 9 shows the assembly of Figure 8 in a raised position; 

Figures 10a and 10b shows the assembly of Figure 8 in an 
inoperative position, without and with the upper engagement means 
reinstalled » respectively; 

Figure 11 shows a side view of the upper part of the assembly of 
Figure 8; and 

Figure 12 shows a side view of the lower part of the assembly of 
Figure 8. 

A loading assembly according to a first embodiment of the present 
invention and as depicted in Figure 1 to 7 of the accompanying drawings 
comprises two parts: an upper part comprising an outer body 10 and a 
lower part comprising an inner body 12. Each of these comprises means 
to keep captive a nut such that by introduction of a threaded rod (not 
shown) or similar the respective part may be introduced into the load 
path. 
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The outer body 10 is of the form of a generally planar frame surrounding 
an interior 30. It is to be mounted vertically and is elongate in a vertical 
direction. It comprises, at its top end, a suspension hole 14 in which nut 
16 is held captive by circlip 18 held in circumferential groove 20. 
Accordingly, a rod may be introduced from above the outer body such 
that the outer body 10 and hence the assembly may be suspended from an 
anchor point. Depending from the top of the interior 30 of the outer body 
10 are two paraUel vertical forks 34, hereinafter referred to as the 
"upper" forks 34. Each fork has an elongate hole 52 formed through it. 

An opening 22 at the bottom of the outer body 10 allows connection of a 
load to the inner body, which is contained within the interior 30 of the 
outer body 10. The walls of the outer body 10 surrounding the lower 
opening 22 define a section of the surface of a sphere, with a centre point 
36 between the two forks 34. As will be described hereinbelow. this 
enables a load to swing about the centre point 36 as is likely will happen 
with a suspended load. 

The inner body 12 is of the form of a horizontal bridge portion 24 with 
two parallel spaced apart forks 26. These forks shaU hereinafter be 
referred to as the "lower" forks 26. The inner body 12 has in the bridge 
portion 24 a nut 28 again held captive by a circlip 30 in circumferential 
groove 32. In this case, a rod may be introduced below such that a load 
may be suspended from the inner body. The lower forks 26 each have a 
hole 40 passing through them. 

When the assembly is supplied to a user, it is in the transit position 
depicted in figure 5. Inner body 12 is held secure to outer body 10 by 
means of a lower engagement member of the form of a lower shaft 
passing through one of the fork holes 40 and a lower transit hole 42 in the 
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outer body. Washers and split pins (depicted as 46) hold the lower shaft 
in place. 

An upper engagement member of the form of a cranked upper shaft 58 is 
also provided. The upper shaft 58 has a first arm 54, which rests in first 
48 and second 50 upper shaft holes on opposite sides of the walls of the 
upper body. The upper shaft 58 also rests in the elongate holes 52 in the 
upper forks 34. Accordingly, it is necessary that these holes lie along a 
common, and in this case horizontal, axis. The first arm 54 of the upper 
shaft has a cranked portion 56, which in use and in this transit position, 
sits between the upper forks and is displaced vertically upwards with 
respect to the axis of the first arm 54. The second upper shaft hole 50 
and the elongate holes 52 in the upper forks 34 are necessarily elongate 
due to the necessity to allow insertion of the upper shaft 58 and more 
particularly the cranked portion 56 through the second upper shaft hole 
50. 

The end of the first arm 54 that passes through first hole 48 is secured by 
means of split pin and washer 62. The cranked upper shaft 58 has a 
second arm 60, which extends perpendicularly from the end of the first 
arm normally adjacent to the second upper shaft hole 50. In the transit 
position, this second arm 60 is secured to the upper body by means of a 
screw 64 passing through second arm hole 66 and into captive nut 68 
retained within outer body 10. The captive nut 68 is positioned so that, 
in the transit position, the second arm 60 is generally vertical. 

A user is also separately supplied with a load cell assembly 70 as shown 
in figure 3. The load assembly comprises an S-beam load cell 72 as are 
well know in the art. The load cell 72 is of the form of an S-shaped 
beam, with recesses 76 in the crooks of the S. A thinned out section 78 
is provided in the centre of the S, in which the thickness in the plane of 
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the S is greatly reduced. On this thinned out section strain gauges are 
mounted, electrically connected to form a bridge. The thinned out section 
78 is then welded over to provide the strain gauges with protection from 
the elements. Electrical connections to the strain gauges are provided by 
means of a cable 80. This type of load cell 72 is well known in the art 
and is used due to its reliability and predictability. 

Recesses 82 are provided in the top and bottom of the S of the load ceU 
into which loading adaptors 84a, 84b are inserted to form the assembly. 
The loading adaptors (depicted as 84 in figures 2a and 2b) each comprise 
a body section 86 having aperture 90. The aperture 90 has curved walls, 
which means the adaptor 84 is allowed to rock about a shaft introduced 
into the aperture 90 about all three axes. The adapter 84 also has a plug 
88 depending from it, whereby it is mated to load cell 72. 

The user wishing to install the load cell invention of this embodiment 
installs the assembly in the load path in the above-described transit 
position by screwing threaded rods, connected to an anchor point and to 
the load to be suspended, into the captive nuts 16, 28 in the upper 10 and 
lower 12 bodies respectively. The user then removes upper 58 and lower 
44 shafts, and offers the top loading adaptor 84a of the load cell assembly 
70 up to the upper forks 34. Upper shaft 58 is replaced in the upper body 
10 in the position shown in figure 6. In this "inoperative" position, the 
upper shaft is replaced in the upper body rotated by 180 degrees about the 
axis of the first arm 54 relative to the transit position. 

Accordingly, the cranked portion 56 now lies vertically below the axis of 
the first arm 54, and engages the recess 90 of the upper loading adaptor 
84a. The inner body 12 is then attached to the lower loading adaptor 84b 
by means of lower shaft 44 passing through lower forks 26 and recess 90 
of lower loading adaptor 84b. At this point, the load cell 72 is not under 
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load as the lower body 12 is resting on the lower interior surface of the 
outer body. The assembly is now in the position shown in figure 6. 

In order to transfer the load onto the load cell 72 the second arm 60 of 
the upper shaft 58 is rotated about the first arm 54 such that it is back in 
the original transit position. This forces the cranked portion 56 to rise, 
taking the load cell assembly 70 and inner body 12 with it. Accordingly, 
in the "operative" position shown in figure 7, the load now acts through 
the load cell 72 and hence measurement of the load acting on the 
assembly is possible. Screw 64, which previously held the second arm 60 
fixed relative to the upper body 10 in the transit position, is again used to 
secure the second arm 60 to the upper body 10 such that the upper shaft 
58 does not move unexpectedly in use of the load assembly. The load, 
and hence the load cell assembly, is able to swing a certain amount in 
each direction due to the spherical walls surrounding the lower orifice 22 
in the upper body. 

Once the load assembly has been installed, it may be necessary to remove 
the load cell assembly 70, for example for maintenance of the load cell 72 
or if the load cell 72 fails. In such a case, the screw 64 is removed and 
the second arm 60 rotated through 180 degrees to the non-working 
position depicted in figure 6. As inner body 12 now rests on outer body 
10, the load acts through the two bodies 10, 12 and not through the load 
cell assembly 70. Load cell assembly 70 accordingly can be removed and 
replaced as necessary and then the second arm 60 rotated back 180 
degrees to the working position and secured with screw 64. 

Similarly, in the unfortunate case where the load cell assembly 70 
separates (for example, if the load cell 72 breaks) in some way, the inner 
body 12 will no longer be held by the load cell assembly 70 and will fall 
until it hits the outer body 10. Hence, the load will simply be transferred 
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from being held by the load cell assembly 70 being supported by the outer 
body 10. This removes the need for a separate safety strap. 



A second embodiment of the invention is depicted in Figures 8 to 13 of 
the accompanying drawings. Similar features to those of the first 
embodiment have been given the same reference indices raised by 100. 
The load cell assembly shown is used in compression, with the assembly 
supporting a load above a surface such as a floor. 

The assembly comprises a lower part 112, securable to a floor, and an 
upper part 110 to which a load can be secured. Both parts have a body 
section of the form of a plate, which can be fixed to the load or the floor 
as appropriate. 

Two sets of forks 126 depend upwards from lower portion 112 and each 
carry a shaft 140 between the forks of each set. These shafts 140 engage 
and support either end of a shear beam load cell 170. This is of the form 
of a bar mounted at either end. with two thinned out portions 178 between 
the mounting points. Strain gauges (not shown) are mounted on these 
thinned out sections 178. Electrical connection is made to these strain 
gauges is made by cable 180 to the appropriate measurement apparatus. 
A groove 171 is provided at the middle of the top surface of the load cell 
170 on which the load is applied as described below. 

The upper part 110 also has a set of forks 111 depending from its body 
section. Each fork is provided with an aperture 113 through which a 
cranked shaft 154 may be introduced as described below. The apertures 
113 are spaced slightly from the body section such that the top of the 
aperture is lower than the bottom of the plate of the body section. 
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The upper part 110 is mounted on the load cell by means of upper 
engagement member 158. This is of the form of a horizontal cranked 
shaft 154 having a handle portion 160 in a similar manner to the first 
embodiment. In normal use (Figure 8 of the accompanying drawings), 
the load cell engages the upper engagement member 158 at a central 
cranked portion 156 of the cranked bar 154. This central cranked portion . 
156 also engages the body section of the upper part 110. The outer, 
uncranked, portions 157 further engage the upper part 110 at the top of 
each aperture 113. Any load applied to the upper part 110. for example 
by placing a vessel on top of the upper part 110, will therefore pass 
through the upper part, the upper engagement member 158, the load cell 
170 and finally the lower part 112. 

The upper engagement mean further comprises a handle 160. which can 
be secured to the upper part 110 by means of a bolt 164 and a captive nut 
168 in the same manner as in the first embodiment. 

In order to remove the load cell 170, it is desirable to otherwise support 
the upper part 110 and hence any load. This can be achieved as follows. 
Rotation of the upper engagement member 158 (using the handle 160 
thereof in a similar manner to the first embodiment) will cause the upper 
engagement member to rotate about outer, uncranked, sections 157. The 
outer portions 157 will therefore move vertically relative to the cranked 
portion 156, which causes the upper part to lift relative to the load cell, 
and hence the lower part 112. The assembly is now in the "raised" 
position shown in Figure 9 of the accompanying drawings. 

Each of the upper and lower parts 110, 112 have a set of support posts 
143, 145 at each comer thereof, depending from the relevant part towards 
a matching set of support posts 145, 143 of the other part. In normal use, 
(Figure 8 of the accompanying drawings) these do not contact one another 
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and so have no effect on the operation of the assembly. Once the 
assembly has been placed in the "raised" position of Figure 9 of the 
accompanying drawings, sufficient space is provided between the support 
posts of the two parts that spacers 147 can be inserted between the 
support posts. The upper engagement member can then be rotated back to 
the operative position (Figure 8 of the accompanying drawings) such that 
the lower part 112 supports the upper part 110 through the spacers 147. 
As no load now passes through the load cell 170, the load cell 170, the 
upper engagement member 158 and the lower shafts 140 may therefore 
safely be removed, to leave the assembly in the position of Figure 10a of 
the accompanying drawings. 

The upper engagement member 158 can then be reintroduced into the 
assembly (Figure 10b of the accompanying drawings). This ensures that 
the two parts of the assembly cannot separate due to upwards forces on 
the upper part. This a further safety feature, as the load may be 
restrained from toppling etc. by the assembly. 

Similarly, in the unfortunate case where the load cell assembly breaks of 
otherwise fails in some way, the upper body 110 will no longer be held 
by the load cell 170 and will fall until the upper supports 143 hit the 
lower supports 145. Hence, the load will simply be transferred from 
being held by the load cell 170 to being supported by the lower body 112 
through the supports 143, 145. This removes the need for a separate 
safety support. 



